
 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

in this issue >>> 
Á Research Implementation  
Á Completed Projects 
Á Federally Funded and In-House Research Information 
Á Nebraskaôs Lead State Pooled Fund 
Á Nationally Partnership- Research Dollars in Action 
Á Technology Transfer 
Á In the Know Highlights 
Á The Hub Corner  

éǸɾǸǍɶǪț ñǸǪʌȡɐɅ ¶ȡɾɾȡɐɅ 
ñ!fMÿĥ 
Improving Safety on Nebraska Roads by Breaking the ICE 

ï An Investigation into Winter Maintenance Chemicals and the 
Validation of an Ice Melting Capacity Test  

By David Hansen and Lieska Halsey 

  

 

Purpose: NDOT is interested in studying deicing materials and developing test methods to 

improve safety and optimize NDOT winter maintenance practices. The Mechanical Rocker Test 
for Ice Melting Capacity (MRT) provides the winter maintenance industry an objective, repeatable 
test procedure for the evaluation and comparison of anti-icing and deicing chemical products. 
NDOT organized a round-robin Inter-Laboratory study as outlined in ASTM C670 to validate the 
procedure and develop a precision statement for the MRT-IMC. 

 

The Results: The validation study proved that the MRT-IMC is a valid and repeatable standard 

test method for assessing ice melting capacity of deicing products. The resulting single-operator 
coefficient of variation (CV) is 2.66%. The multi-laboratory CV is 5.65%, indicating that the MRT-
IMC will provide consistent, repeatable results. 

 
Implementation: The MRT was validated at 15 minutes to be a reliable and consistent test for 

measuring the melting power of liquid deicers. This provides NDOT a test that ensures the highest 
quality deicers are delivered to NDOT maintenance forces and will be used in the procurement 
process for Corrosion-Inhibited Liquid Deicers. 

 

Innovation: This test provides industry with a reliable and meaningful test to measure the 

capabilities of liquid chemical deicing products.   
 

NDOT Research Hub 
Insight into Nebraska Department of Transportation Research  

 

ñThe Mechanical Rocker Test (MRT) procedure for measuring ice-melting capacity provides an 
objective, performance-based metric that will enable the transportation industry to better evaluate 
the differences in quality between deicing products.  While other test methods have been developed 
for this purpose, these previous methods included many sources of error and were not repeatable 
between different laboratories.  Instead of relying on anecdotal and subjective observations when 
making product selections, we can now make informed business decisions on which products 
provide the greatest value based on accurate and empirical data.  The MRT truly is a first-in-industry 
achievement that is sure to improve how agencies procure and vendors market their deicing 
products.ò 

 ð Ty Barger  
Former NDOT-Hwy Operations Assistant Division Manager 

2020-2021 
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Á The Research Readiness Level Assessment identifies the immediate next steps for a research or 
technology development project by assigning an RRL number indicating how close to acceptance as 
standard practice the project is.  

Á The RRL provides a systematic method for identifying how NDOT can best support the development 
of research at various stages in the process.  

Á The RRL concept is based on the FHWA Technology Readiness Level Guide and was adapted to 
meet NDOTôs specific needs.  

 

Á The Research Project Manager and the NDOT Technical Advisory Committee (TAC) lead 
representative work together to assess the research readiness level (RRL).  

Á The Research Project Manager prepares a summary report of the area or problem studied, research 
findings, interpretation of results and recommendations for how NDOT or other organizations should 
use the research and monitor their expected benefits. 

Á The assessment provides the means to identify and document the resources, processes, and 
requirements necessary to progress research from basic research to implementation in standard 
practice.  

Á The assessment is designed to be linear process; however, some research may skip levels based on 
the depth of research required. 
 

>ɐɃɳȺǸʌǸǱ éǸɾǸǍɶǪț éǸǍǱȡɅǸɾɾ ¬ǸʬǸȺ !ɾɾǸɾɾɃǸɅʌ 
 

Please note - If a section does not contain a hyperlink in a Focus Group that indicates there 
isnôt a project in that phase currently. 
 
Research Readiness Level Assessment covers projects completed since December 2018. 
 

https://dot.nebraska.gov/business-center/research/research-readiness-level-rrl/


    

  

Project 
Number 

Federally Funded Projects Completed and Published Focus Area RRL 

M030 
Truck Platooning Effects on Girder Bridges - Phase I 
NDOT Recommendations Based On Research Project 

Structures Level 3 

M050 
Preparing for a Driverless Future 
NDOT Recommendations Based On Research Project 

Planning Level 1 

M068 
Cost-Efficient, TL-2 Bridge Rail for Low Volume Roads 

NDOT Recommendations Based On Research Project 
Structures Level 5 

M075 
Development and Implementation of a Moving Nondestructive Evaluation Platform for 
Bridge Deck Inspection 
NDOT Recommendations Based On Research Project 

Structures Level 3 

M080 
Feasibility and Implementation of Balanced Mix Design in Nebraska 
NDOT Recommendations Based On Research Project 

Materials/ 
Asphalt 

Level 4 

M082 

Early Detection of Near-Surface Void Defects in Concrete Pavement Using Drone-
Based Thermography and GPR Methods 
NDOT Recommendations Based On Research Project 

Construction Level 4 

M084 
Evaluation of Mixtures and Pavement Performance for Rehabilitation Methods 
NDOT Recommendations Based On Research Project 

Materials/ 
Asphalt  

Level 4 

M086 
Prototype System for Implementing the Ultrasonic Guided Wave Method on the Field 
NDOT Recommendations Based On Research Project Structures Level 2 

M088 
Supporting Bridge Management with Advanced Analysis and Machine Learning 
NDOT Recommendations Based On Research Project Structures Level 4 

M091 
Nebraska Rail Crossing Safety Research 
NDOT Recommendations Based On Research Project Safety Level 3 

M092 
Research on School Zone Safety 
NDOT Recommendations Based On Research Project Safety Level 4 

M095 
A Big Data Approach for Improving Nebraska Cycling Routes 
NDOT Recommendations Based On Research Project Planning Level 2 

M097 
Research on Weather Conditions and Their Relationship to Crashes 
NDOT Recommendations Based On Research Project 

Traffic/ 
Operations 

Level 3 

M098 

Investing in Bicycle Infrastructure to Spur Statewide Economic Growth Through 
Bicycle Tourism 
NDOT Recommendations Based On Research Project 

 
 

Planning Level 2 

M109 

To Automate Detecting, Quantifying and Mapping of Delamination of Bridge Decks 
using Aerial Thermographic NDE 
NDOT Recommendations Based On Research Project 

Technology Level 2 

M110 
Bio polymerized Slope/Subgrade Stabilization and Advanced Field Monitoring 
NDOT Recommendations Based On Research Project 

Geotechnical Level 3 

M111 
High Mast Tower Foundation 
NDOT Recommendations Based On Research Project Construction Level 3 

M112 
Data Analysis of Nebraska Pavements Containing RAP 
NDOT Recommendations Based On Research Project 

Materials/ 
Asphalt 

Level 5 

M113 

Detection of Flaws with Asphalt Overlaid Concrete Decks Using Ultrasonic Guided 
Waves 
NDOT Recommendations Based On Research Project 

Structures Level 2 

M114 
Best Practices to Address Issues of Excess Aggregate Dust in Nebraska 
NDOT Recommendations Based On Research Project 

Materials/ 
Concrete 

Level 2 

éǸɾǸǍɶǪț éǸǍǱȡɅǸɾɾ ¬ǸʬǸȺ !ɾɾǸɾɾɃǸɅʌ 
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æɶɐȲǸǪʌɾ  

https://dot.nebraska.gov/media/114590/m030-truck-platooning-effects-on-girder-bridges-done.pdf
https://dot.nebraska.gov/media/114648/m050-preparing-for-driverless-future.pdf
https://dot.nebraska.gov/media/114177/m068-cost-efficent-tl-2-bridge-rail-for-low-volume-roads.pdf
https://dot.nebraska.gov/media/114129/m075-structure-moving-nde-platform-for-bridge-deck-inspection.pdf
https://dot.nebraska.gov/media/114554/m080-implem-materials-feasibility.pdf
https://dot.nebraska.gov/media/114088/m082-early-detection-of-near-surface-void-defects-in-concrete-pavement.pdf
https://dot.nebraska.gov/media/114271/m084-implem-materials-eval-of-mixtures-and-pavement-performance-for-rehab-methods.pdf
https://dot.nebraska.gov/media/114555/m086-implementing-the-ultrasonic-guided.pdf
https://dot.nebraska.gov/media/114094/m088-supporting-bridge-management.pdf
https://dot.nebraska.gov/media/114740/m091-ne-rail-crossing-safety-research.pdf
https://dot.nebraska.gov/media/114097/m092-traffic-research-on-school-zone-safety.pdf
https://dot.nebraska.gov/media/114742/m098-bicycle-infrastructure-to-spur-statewide-economic-growth.pdf
https://dot.nebraska.gov/media/114651/m097-weather-conditions-and-relationship-to-crashes.pdf
https://dot.nebraska.gov/media/114741/m095-big-data-approach-for-improving-ne-cycling-routes.pdf
https://dot.nebraska.gov/media/114671/m109-detecting-quantifying-and-mapping-of-delamination.pdf
https://dot.nebraska.gov/media/114950/m110-biopolyerized-slope-subgrade-stabilization.pdf
https://dot.nebraska.gov/media/114597/m111-high-mast-tower-foundation.pdf
https://dot.nebraska.gov/media/114670/m112-data-analysis-of-ne-pavements-containing-rap.pdf
https://dot.nebraska.gov/media/114711/m113-detection-of-flaws-with-asphalt-overlaid-concrete-decks-using-ultrasonic-guided-waves.pdf
https://dot.nebraska.gov/media/114683/m114-address-issues-of-excess-aggregate-dust-in-ne.pdf


 

 

 

 

Data Analysis of Nebraska Pavements Containing RAP 
 

Principal Investigator:       Jiong Hu-UNL                    

Co-Principal Investigator:       Young-Rak Kim-Texas A&M University 

NDOT Lead TAC Members:       Robert Rea and Bruce Barrett-Materials and Research Division 
 

Materials/Asphalt Research Readiness Level Assessment (RRL) - Level 5 
Research/Technology fully implemented and understood.           
No follow-up is necessary. 

 
NDOT Recommendations Based on Completed Research 

 

The Nebraska Department of Transportation has 
used reclaimed asphalt pavement (RAP) materials 
(in proportions of 20-50% of a mix design) for more 
than 13 years in pavement construction. RAP 
maximizes the use of removed or salvaged 
material, which minimizes the use of virgin material 
and prevents reclaimed materials from going to 
landfill.  

 
This research provided validation that NDOT mix 
designs using a high volume of reclaimed asphalt 
pavement performed and continue to perform well 
overall. The research collected 254 data points 
from projects constructed between  

2009 and 2012. The research validated that the 
use of 45% RAP for the last decade provided not 
only substantial economic benefits, but a myriad 
of environmental benefits that need to be 
quantified to realize all of the benefits from raw 
material preservation to reduction of carbon 
footprint in a global scale. NDOT engineers 
estimated the financial savings on aggregates 
and petroleum binders alone has been nearly 
$500 Million since 2008 (13 years) since 
implementing high-volume RAP mix designs in 
paving construction. 
 
As provided by Robert Rea and Bruce Barrett,  
TAC Lead Members

  
 

 

 

 

 

 

 

In-House Project Completed and Published Focus Area RRL 

Evaluation of Lightweight Pieces in Aggregates 
NDOT Evaluation Based On Completed Research  

Materials/ 
Concrete 

Level 5 

Colloidal Silica: Cement Enhancing Admixture Product Evaluation 
NDOT Evaluation Based On Completed Research  

Materials/ 
Concrete 

Level 2 

Influence of Curing Conditions on Concrete Specimens (Cylinders) in Hot and Cold Weather in 
the Field  
NDOT Evaluation Based On Completed Research  

Materials/ 
Concrete  

Level 5 

Utilizing Kryton KIM Technology in Bridge Deck and Rail Construction to Protect Against Chloride 
Ion Penetration  
NDOT Evaluation Based On Completed Research 

Materials/ 
Concrete  

Level 2 

Evaluation of Tie-Bar Anchoring Methods: Non-Shrink Grout vs. Epoxy 
NDOT Evaluation Based On Completed Research 

Materials/ 
Concrete  

Level 5 

éǸɾǸǍɶǪț éǸǍǱȡɅǸɾɾ ¬ǸʬǸȺ !ɾɾǸɾɾɃǸɅʌ 
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Interested in finding out more? 

Final report is available at: 

NDOT Research Website 
 

https://dot.nebraska.gov/media/114278/executive-summary-of-ndot-evaluation-based-off-completed-research-assessment.pdf
https://dot.nebraska.gov/media/114708/2020-colloidal-silica-cement-enhancing.pdf
https://dot.nebraska.gov/media/114872/2020-cylinder-curing-condition-in-the-field.pdf
https://dot.nebraska.gov/media/114707/2020-kryton-kim-technology.pdf
https://dot.nebraska.gov/media/114705/2020-tie-bar-anchoring-methods.pdf
https://dot.nebraska.gov/media/114486/pavements-containing-rap-final-report.pdf


Interested in finding out more? 

Final report is available at: 

NDOT Research Website 

 

Research on Weather Conditions and Their Relationship to 
Crashes 

 

Principal Investigator:       Mark Andersen-UNL 

Co-Principal Investigator:       Aemal Khattak-UNL 

NDOT Lead TAC Members:       Don Butler-Traffic Division 

    Matthew Baker-Operations Division 

 

Traffic/Operations Research Readiness Level Assessment (RRL) - Level 3 
Research/Technology developed in an operational environment.   

(will be followed up in real-world situation).                   

 
NDOT Recommendations Based on Completed Research 

 

This research provided the Department the key 
finding that most winter weather related vehicular 
crashes analyzed in this study were associated with 
relatively minimal winter weather conditions. The 
reported crashes typically occurred either with low 
snowfall amounts or with residual snowfall on the 
ground even though it was no longer precipitating. 
This highlights the need for winter maintenance 
operations activities to continue well after a storm has 
left the region and the need for continued messaging 
of hazardous winter weather road conditions even on 
seemingly clear roads.  
 

The findings 
highlighted the need 
for safety 
improvements to 
reduce the severity 
of crashes on icy 
pavement. NDOT 
plans to continue 
targeted application 

of High Friction Surface Treatment, removal of objects 
near the roadway, and add cable median barrier on I-
80 where traffic is heavier, and the median is the 
narrower. Cable median barrier reduces the severity 
of vehicle crossover crashes due to icy conditions on 
roadways with divided medians. The barriers are 
designed to absorb the impact and stop out-of-control 
vehicles from entering oncoming traffic.  

 
             

Research outcomes justify using intelligent 
transportation system (ITS) devices related to 
adverse road conditions. This implementation 
allows a process by which appropriate speeds 
can be determined and posted on Variable Speed 
Limit (VSL) signs when lower speed limits are 
warranted by weather, accidents, or other 
extraneous situations.  The Department will fund 
deployment of VSL 
signs with Federal 
grant. Research 
follow up will 
compare crash 
data before and 
after the devices 
are deployed. 
Evaluation of the I-
80 corridor will take 
about 4 years. This 
effort will have a 
decision support 
system using 
weather and traffic 
information by maintenance decision support 
system (MDSS) could prove to be an effective 
means of providing timely, accurate, and 
consistent messaging and posted speeds for the 
traveling public. 
 
As provided by Don Butler and Matthew Baker, 
TAC Members Leaders 

https://dot.nebraska.gov/media/114448/investigation-of-weather.pdf


High-Mast Tower Foundation 

 

Principal Investigator:     Chungwook Sim-UNL                                       

Co-Principal Investigators:   Chung Song, Brandon Kreling and Jay Puckett-UNL 

NDOT Lead TAC Members:   Mick Syslo and Mark Burham-Materials and Research Division 
 
 

Construction 
 Research Readiness Level Assessment - Level 3 
Research/Technology developed in an operational environment.                                    

(will be followed up in real-world situation).

 
NDOT Recommendations Based on Completed Research 

 

This research provided the Department an 
alternative design for the High Mast Tower 
(HMT) Foundations which can eliminate fatigue-
prone details associated with the pole-to-base 
plate connection where primary failure occurs.  
 

 
The Department will consider raising a tower in 
an operational environment to address the 
following: 
 
Á Ground Effect Corrosion - due to the fact that 

some districts have corrosive soil, and because 

the foundations for these HMT will not be very 
deep and close to the surface where oxygen 
content may be higher, anti-corrosion protection 
measures may be needed. 
 

Á An HMT designed to 80 ft since that is the 
maximum height NDOT is currently considering 
for future applications. NDOT may consider 
designs up to 140 ft, if the future presents more 
of a need for that application 
 

Á Check and monitor the computed the loads 
provided by the study for Structural Supports for 
Highway Signs, Luminaires, and Traffic Signals. 
 

Á Monitoring the welding around handholds since 
it is a stress point. 

 
The Department recommends a Phase II proposal 
and start planning for 2021 September's request for 
proposals. 
 
As provided by Mick Syslo and Mark Burham, Lead 
TAC Members

  
 

 

 

 

 

 

 

 

 

 

 

 

Interested in finding out more? 

Final report is available at: 

NDOT Research Website 
 

 

High Mast Tower Base 
Plate, Anchor, Non-Shrink 
Grout and Cast-in-Place 
Foundation 

High Mast Tower Failure 
(Milford, NE, January 2018) 

https://dot.nebraska.gov/media/114526/m111-high-mast-tower-foundation.pdf


Detecting, Quantifying and Mapping of Delamination of 
Bridge Decks using Aerial Thermography 

 

Principal Investigator:       Zhigang Shen-UNL 

Co-Principal Investigator:       Ra Na-University of Delaware 

NDOT Lead TAC Members:       Jon Starr-BTSD Division and Fouad Jaber-Bridge Division  
 

Technology Research Readiness Level Assessment ï Level 2 
-Research/Technology developed. Integration of components

 
NDOT Recommendations Based on Completed Research 

 

This research 
developed a 
UAV-based Arial 

thermographic 
method to detect 
and map the 
delamination on 
concrete bridge 
decks.  

The Department will start a validation of the 
UAV-based Arial thermographic method by the 
Departmentôs Matrice 210 RTK Drone in 
coordination with Engineering Technologies 
within Business Technology Support Division 
(BTSD) Division and the Bridge Division forces 
to address the followings: 
 

Á To validate the proposed Aerial IRT approach 
in detecting, quantifying, and mapping 
delamination in bridge decks by using NDOT 
forces. The validation will answer some 
questions for the Department:  

o Field survey planning, field survey 
operation, data acquisition, safety 
considerations, data flow, post-
processing of image data, how long the 
process takes, and accuracy of 
algorithms output compared to repaired 
sections. 

 
- As provided by Jon Starr and Fouad Jaber, Lead 

TAC Members 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Interested in finding out more? 

Final report is available at: 

NDOT Research Website 

 

https://dot.nebraska.gov/media/114671/m109-detecting-quantifying-and-mapping-of-delamination.pdf


Nebraska Rail Crossing Safety Research 
 

Principal Investigator:       Aemal Khattak-UNL 

NDOT Lead TAC Members:       Jodi Gibson-Local Project Division 
 

Safety Research Readiness Level Assessment - Level 3 
Research/Technology developed in an operational environment.                                

(will be followed up in real-world situation).

 
NDOT Recommendations Based on Completed Research 

 

The research provided a 
better understanding of 
what the Department and 
Nebraska Counties need 
to update on the statewide 
Highway Railway Grade 
Crossings (HRGC) 
inventory. The research 
provided a model based 
on a Poisson regression 
model with scaled parameters as the Nebraska 
HRGC Crash Prediction Model.  This model will 
need to be validated after the Department 
updates the HRGC inventory system for 
Nebraskaôs eight Districts, 593 Cities and 93 
counties by adding missing values and removing 
errors in the existing database. This will be a 
collaboration effort between NDOT, Cities and 
Counties to complete a developed inventory 
checklist via field visits, NDOT pathweb (video log 
browser) and Google Earth when applicable. The 

validation of the 
new crash 
prediction model for 
rail crossing safety 
to assess the safety 
of rail crossings and 
for resource 
allocation among 
competing rail 
crossings will be 
useful for public 
agencies in 
Nebraska. 

  

 
- As provided by Jody Gibson, Lead TAC 

Member 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Interested in finding out more? 

Final report is available at: 

NDOT Research Website 

 

 
 

https://dot.nebraska.gov/media/114740/m091-ne-rail-crossing-safety-research.pdf


 

Biopolymerized Slope/Subgrade Stabilization and Advanced 
Field Monitoring 
 

Principal Investigator:       Chung Song-UNL 

Co-Principal Investigators:                      Yong-Rak Kim-Texas A&M University 

  Richard Wood-UNL 

  Jongwan Eun-UNL 

NDOT Lead TAC Member:       Nikolas Glennie-Materials and Research 

 
 

Geotechnical Research Readiness Level Assessment - Level 3 
Research/Technology developed in an operational environment.                               

(will be followed up in real-world situation).

 
NDOT Recommendations Based on Completed Research 

 

NDOT will monitor the performance of 
biopolymer Xanthan, which was utilized on a 
project in Verdigre, Nebraska. The Geotechnical 
Engineers will use an inclinometer installed at the 
site to monitor the movement of the slope. 
Performance of the field-applied biopolymer 
treated soil will be followed for two years by 
measuring the strength and modulus of the shale 
through lab testing and CPT testing. Performing 
these tests will provide real world data, such as 
the strength loss of the soil due to weathering 
cycles for both the Xanthan treated and virgin 
material. 
 

After two years the Department will analyze the 
strength and modulus test data and consider if 
using Xanthan biopolymer will be a feasible 
option to add to the toolbox along with the 
geogrid, geofoam and other methods commonly 
used by the NDOT with the soil types investigated 
by this 
research.  

 
- As provided by Nikolas Glennie, Lead TAC 

Member 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Interested in finding out more? 

Final report is available at: 

NDOT Research Website 
 

 
 

https://dot.nebraska.gov/media/114874/final-report-ver-9-m110.pdf


Truck Platooning Effects on Girder Bridges - Phase I 
 

Principal Investigator:  Joshua Steelman-UNL 

Co-Principal Investigators:                       Jay Puckett-UNL 

 Daniel Linzell-UNL 

NDOT Lead TAC Member:  Fouad Jaber-Bridge Division 

 
 

Structures Research Readiness Level Assessment - Level 3 
Research/Technology developed in an operational environment.                               

 
NDOT Recommendations Based on Completed Research 

 

This research provided the baseline work for the 
highly automated vehicle systems that will be 
forthcoming in the future and informed 
associated policy decisions to manage and 
assess this technology. The research provided 
guidelines for how to manage truck platooning 
operations, accounting for truck loading for 
strength and shear magnitudes and distribution 
factor associated with platooning. The research 
evaluated the Strength I limit state for steel and 
prestressed concrete I-girder bridges designed 
with LRFD and LFD. The research team provided 
guidelines for safe truck platoon configurations 
corresponding to the data on I-80 between 
Nebraska and Wyoming. NDOT will be able to 
guide and manage the information provided by 
the trucking company and the structures on the 
targeted route. Platoons of heavy trucks will be 
economically advantageous for freight operators 
in the near future, ,this research provided 
information currently is insufficient for bridge 
Division to establish platoon operation limitations 
and guidelines ensuring safe and serviceable 
loading demands in girder bridge structures in 
terms of vehicle weights, live load uncertainties, 
and headways.  
 

 

 
High-Level Overview of Components of CV and AV Trucking 
Applications reproduced from NCHRP Web-Only Document 231. 

 
The Department proposed a Phase II- Truck 
Platooning Effects on Girder Bridges in which the 
research focus will be to calibrate appropriate 
live load factors for use with platoons to address 
the Service III limit state for concrete girder 
bridges and calibrate appropriate live load 
factors to address the Service II limit state for 
steel girder bridges. 
- As provided by Fouad Jaber, Lead TAC 
Member

  
 

 

 

 

Interested in finding out more? 

Final report is available at: 

NDOT Research Website 

 

 
 

https://dot.nebraska.gov/media/114516/spr-1-20-m030-truck-platooning-effects-on-girder-bridges-final-report.pdf


Influence of Curing Conditions on Concrete 
Specimens (Cylinder) in Hot and Cold 
Weather in the Field  
 

The curing conditions of cylinders was found to have a 
significant effect on the compressive strength of the cylinders 
used for acceptance.  
 

Conclusions and Recommendations 

Adequate protection of cylinders during the first 48 hours after 
casting is essential to meet specification requirements. Based 
on the study, the Department recommended the following: 
 
 

Cold Weather Conditions: The use of a curing box should be 
used on a project during cold weather conditions.  Other 
necessary steps may include using a frost blanket and creating 
heat during initial set with chemical hand warmers. 
 

Hot Weather Conditions: Water should be used in the coolers 
when ambient temperatures are above 80°F for several days in 
a row.  The water should cover a minimum of 75% of the 
concrete cylinder. 
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Evaluation of Tie-Bar Anchoring Methods: Non-Shrink Grout vs. Epoxy  
  

Based on the results of pull-out testing, NDOT will require epoxy to be used when inserting tie-bars in 
drilled-holes for both new construction and pavement repairs. 
 

Interested in finding out more? 

Final report is available at: 

NDOT Research Website 

Interested in finding out more? 

Final report is available at: 

NDOT Research Website 
 

https://dot.nebraska.gov/media/113347/tie-bar-placement-methods-evaluation-final.pdf
https://dot.nebraska.gov/media/113920/influence-of-curing-conditions-on-concrete-specimens-cylinders-in-hot-and-cold-weather-in-the-field.pdf


 

Colloidal Silica: Cement Enhancing Admixture Product Evaluation 

As Class F- fly ash (F-ash) becomes scarce, PCC engineers 

will look to other supplemental cementitious materials (SCM) 

to replace F-ash and its ASR mitigating properties. Colloidal 

silica (CS), or nano-silica, has been shown to mitigate ASR 

at certain replacement levels; however, CS cannot be a full 

replacement of F-ash. Engineers at the Nebraska 

Department of Transportation (NDOT) learned of CS from a 

presentation given by Intelligent Concrete, Inc. at the 2019 

Nebraska Concrete Professionals Association Conference 

and decided to investigate the potential use of CS in NDOT 

concrete mix designs. 

 

This research investigated the potential to use colloidal silica 

as a cement enhancing admixture in NDOTôs concrete mix 

designs. Engineers had two objectives in this study:  

1. Determine if CS can enhance high, early strength for 

use in patching and repairs. 

2. Determine if CS can maintain or improve ASR 

mitigation as F-ash content is decreased.  
 

Colloidal silica shows promise in its ability to mitigate against 

ASR when used as a replacement of F-ash at both 2% and 

3% levels. The 3% replacement of F-ash in a 78% Type I/II 

and 22% F-ash blended cement showed the greatest 

reduction in C1567 expansion. This indicates that CS is a 

viable option for replacing F-ash to mitigate ASR.  
 
 

 

 

Despite CSôs successful test results, the cost of CS is too high 

to use in normal NDOT mix designs and construction 

activities. Utilizing CS at the 3% level results in about a 66% 

cost increase for a cubic yard of concrete from $125/ yd3 to 

$195/ yd3. Based on cost estimates provided in the Spring of 

2020, 30%-wt. colloidal silica will increase the cost of 

concrete by $23 for every 1% replacement of Class F fly-ash. 

 

The NDOT PCC engineer recommends that CS can be a tool 

for concrete or ready-mix suppliers to remediate F-ash 

deficient cements, when CS will be more cost effective than 

transporting a IP cement that fails NDOT specifications 

and/or if it will prevent the IP cement from being removed 

from Nebraskaôs Approved Products List.  

 

  

Colloidal Silica at various concentrations. 
https://www.nouryon.com/products/colloidal-silica/what-is-silica/ 

Interested in finding out more? 

Final report is available at: 

NDOT Research Website 

 

ÿʳɳȡǪǍȺ ¸EÃÿ fǸǱǸɶǍȺȺʳ 
fʔɅǱǸǱ éǸɾǸǍɶǪț >ʳǪȺǸ  
  

Need a problem solved?  
We can help! 

- Submit a Statement of Need - 

https://dot.nebraska.gov/media/114708/2020-colloidal-silica-cement-enhancing.pdf
https://dot.nebraska.gov/business-center/research/


  

  

In-House Research 
 
In-house research differs from 
contracted research in that the 
researcher is an employee of NDOT. 
The in-house researcher often also 
serves as the Project Manager. In-house 
research enables NDOT to:    
ÁAssess emerging research results 

and determine appropriate solutions 
to benefit Nebraska transportation.  
ÁProvide a professional knowledge 

base to solicit, award, monitor, and 
evaluate the quality and cost-
effectiveness of research.  
ÁEvaluate field-implemented 

transportation innovations for cost 
saving implications. 

Federally Funded Contract Research 

 

Throughout the year, The Nebraska Department of Transportation (NDOT) 
Research Section receives and solicits new ideas for research projects for the 
following year.  These ideas can come from the general public, cities, counties, 
consultants, suppliers, contractors, universities, FHWA and within Nebraska 
Department of Transportation. Researchers can submit a Statement of Need 
(SON) to the NDOT Research Section to solve problems or address concerns. 

All SONs are compiled and separated into the following four Focus Groups: 
 
Materials, Pavement, Maintenance and Construction 
Traffic, Safety, Planning, and Technology 
Structures and Geotechnical 
Roadway, Hydraulics and Environmental 

 

  

 

For more information visit   
 Nebraska Department of Transportation Research Website 

STATEMENT OF NEED 
The form can be found under the 
information For Researchers  

https://dot.nebraska.gov/business-
center/research/ 

FY2021 Expenditures Total: 
$1,359,991.82 

mailto:ndot.research@nebraska.gov
https://dot.nebraska.gov/business-center/research/
https://dot.nebraska.gov/business-center/research/
https://dot.nebraska.gov/business-center/research/

